Phylogenetic analysis
The 16S rRNA genes of the isolates were amplified by PCR and directly sequenced using a Taq Dye-Deoxy terminator cycle sequencing kit (Applied Biosystems) and an automated DNA sequencer (model 373A, Applied Biosystems). The closest known relatives of the unknown isolates were determined by performing database searches. These sequences and those of other known related strains were retrieved from GenBank and aligned with the newly determined sequences using the program DNA tools (RASMUSSEN, 1995) . The resulting multiple sequence alignment was corrected manually and a distance matrix was calculated using the programs PRETTY and DNADIST (using the Kimura-2 correction parameter). A phylogenetic tree was constructed using the neighbour joining method with the program NEIGHBOR (FELSENSTEIN, 1989) . The stability of the groupings was estimated by bootstrap analysis (500 replications), using the programs SEQBOOT, DNADIST, NEIGHBOR and CON-SENSE (FELSENSTEIN, 1989) . Parsimony analysis was also performed using the same package (FELSENSTEIN, 1989) .
Results and Discussion
The unknown strains recovered from human clinical specimens were highly fastidious requiring serum for growth and consisted of Gram-negative rod-shaped organisms. The 3 isolates were anaerobic, although strain CCUG 41628
T was capable of growing, albeit poorly, on chocolate or blood agar in CO 2 . The isolates were catalase and oxidase negative. Using the API Rapid ID32A system, all isolates produced positive reactions for alkaline phosphatase arginine arylamidase and β-glucuronidase. Variable reactions were observed for acid production from mannose and raffinose and for the following enzymes: glutamyl arylamidase, glycine arylamidase, histidine arylamidase, phenyl alanine arylamidase, leucine arylamidase, serine arylamidase and tyrosine arylamidase. All other tests in this system were negative. The 3 API Rapid ID32A codes obtained were 0046410000 (CCUG 38322), 0040412000 (CCUG 41628 T ), and 0042413507 (CCUG 42621). The 3 isolates were relatively un-reactive using the API Rapid ID32S system producing positive reactions for hippurate hydrolysis and for alkaline phosphatase and β-glucuronidase activity. All other tests were negative giving rise to the code 05000010000 for this system. Using the API ZYM test system the 3 strains displayed activity for acid phosphatase, alkaline phosphatase, phosphoamidase and β-glucuronidase. Variable results were observed for ester lipase C8 and esterase C-4. No activity was detected for chymotrypsin, α-glucosidase, β-glucosidase, α-fucosidase, α-galactosidase, β-galactosidase, cystine arylamidase, leucine arylamidase, lipase C14, α-mannosidase, Nacetyl-β-glucosaminidase, valine arylamidase or trypsin. All of the isolates were indole negative and did not reduce nitrate to nitrite. To assess the phylogenetic relationships of the unidentified rods their 16S rRNA gene sequences were determined and subjected to comparative analyses. The 3 strains were found to be genetically highly related to each other displaying >99.8% sequence similarity. Searchers of GenBank/EMBL sequence libraries revealed that the unknown bacterium as exemplified by CCUG
41628
T was phylogenetically almost identical (99.9% similarity) to a sequence (L37789) deposited as "Leptotrichia microbii" and which is synonymous to the invalid species "Leptotrichia sanguinegens". The next closest rRNA sequences derived from an uncultured eubacterium (designated E1-K6) and from an unnamed fish pathogen (strain AVG2115). Other organisms phylogenetically related to the unidentified clinical isolates were Streptobacillus moniliformis, Sebaldella termitidis (formerly Bacteroides termitidis), Leptotrichia buccalis, Propionigenium modestum and Fusobacterium species. A tree constructed by the neighbour joining method depicting the phylogenetic relationships of the clinical rodshaped bacterium is shown in Fig. 1 . The unknown bacterium and "Leptotrichia sanguinegens" formed a distinct line, which clustered with the rDNA clone derived from an uncultured eubacterium. This association was supported by a bootstrap re-sampling value of 90%. The fish pathogen, designated AVG2115, was the next nearest relative to this cluster, with Streptobacillus moniliformis, Sebaldella termiditis and other taxa such as Leptotrichia buccalis and Propionigenium modestum being more remotely related (Fig. 1) . All associations showing bootstrap re-sampling values of 90% or more in the neighbour joining tree were confirmed by parsimony analysis.
It is evident from both phenotypic and phylogenetic evidence that the unidentified Gram-negative fastidious anaerobic isolates recovered from human clinical sources are members of the same species as strains described by HANFF et al. (1995) . These latter workers considered the organisms to represent a novel species of the genus Leptotrichia, and designated these "Leptotrichia sanguinegens" (HANFF et al., 1995) . This species was however not validly described. In addition it is very clear from the present study that our isolates and "Leptotrichia sanguinegens" are phylogenetically not members of the Leptotrichia genus. Phylogenetically our clinical isolates/"Leptotrichia sanguinegens" represent a distinct line and display >10% sequence divergence with Leptotrichia buccalis, the type species of the genus (HOFSTAD, 1984) . The rDNA sequence (AJ289183) displaying highest relatedness with that from our clinical isolates/"Leptotrichia sanguinegens" corresponded to that of an uncultured eubacterium (93.5% sequence similarity). This sequence was derived from rDNA analysis of an anaerobic community associated with corneal ulcer (Gurtner, Maca, Kaminski, Roelleke, Lubitz, and Barisani-Asenbauer, unpublished data cited in EMBL under accession number AJ289183). This affinity was confirmed by treeing analysis, with the clustering of these sequences supported by a bootstrap value of 90% (Fig. 1 ). An rDNA sequence (X83517) derived from a fish pathogen (strain AVG2115) was more distantly related to the clinical isolates/"Leptotrichia sanguinegens" (91.5% sequence similarity). Nevertheless this organism, a causative agent of disease in farmed Atlantic salmon (PALMER et al., 1994; MAHER et al., 1995) , displayed a relatively high bootstrap re-sampling value of 91% with the "Leptotrichia sanguinegens" and uncultured eubacterium rRNA cluster. The next species to join the cluster was Streptobacillus monili-formis followed by Sebaldella termiditis and Leptotrichia buccalis. In terms of taxonomic rank, it is evident from sequence divergence and tree branching considerations, that the 3 clinical isolates and "Leptotrichia sanguinegens" merit classification in a new genus. This distinct bacterium from human sources is phylogenetically far removed from its closest named relatives such as Streptobacillus moniliformis, Sebaldella termiditis and Leptotrichia buccalis. It is pertinent to note that the uncultured eubacterium associated with corneal ulcer may be a candidate for inclusion in the same genus, but to our knowledge, currently no culture of this organism is available. The relationships of the fish pathogen AVG2115 have been studied by MAHER et al. (1995) . These authors concluded that it possibly represents a new species and genus. Based on a 16S rRNA sequence divergence value of 8.5%, it is certainly very different from the clinical isolates/"Leptotrichia sanguinegens" and probably represents the nucleus of another new genus. The aforementioned fish bacterium is a slow growing, facultatively anaerobic, Gram-negative rod which requires serum or blood for growth, but it differs markedly from the clinical isolates/"Leptotrichia sanguinegens" in growing at low temperatures. Therefore based on the phenotypic and phylogenetic distinctiveness of the clinical isolates and organisms previously designated "Leptotrichia sanguinegens", we propose this bacterium be assigned to a new genus Sneathia, as Sneathia sanguinegens sp. nov. It is pertinent to note that Sneathia sanguinegens can be readily identified in the routine clinical laboratory on the basis of its cellular morphology and fastidious growth requirements, combined with its API Rapid ID32A and ZYM biochemical profiles. In particular, using these systems it can be readily distinguished from Streptobacillus moniliformis by its positive β-glucuronidase reaction and by failing to produce chymotrypsin and proline arylamidase. Similarly, Sneathia sanguinegens can be easily distinguished from Leptotrichia buccalis in requiring serum or blood for growth, by producing β-glucuronidase and its negative α-glucosidase and β-glucosidase reactions.
Description of Sneathia gen. nov.
Sneathia (Sneath.ia M. L. n. Sneathia, named after the British microbiologist Peter H. A. Sneath, in recognition of his outstanding contributions to microbial systematics) consists of Gram-negative, anaerobic (although some strains may show poor growth in CO 2 ), asporogenous, non-motile, rod-shaped bacteria. Cells may display pleomorphism and filaments may be observed. Fastidious, requiring serum or blood for growth. Optimum temperature for growth 35-37 °C. Catalase and oxidase negative. Fermentative metabolism. Acid but no gas is produced from glucose. Acid is not produced from ribose or maltose. Lactic acid and formic acid and minor amounts of acetic acid are the end products of glucose metabolism; succinic acid may be produced. Aesculin and hippurate are hydrolysed but not starch. β-Glucuronidase is produced. Indole is not produced. Voges-Proskauer negative. Nitrate is not reduced to nitrite. The G+C content of DNA is 22-25 mol%. The type species is Sneathia sanguinegens.
Description of Sneathia sanguinegens sp. nov.
Sneathia sanguinegens (sanguin.e.gens L. n. sanguis blood; L. part adj. egens needing; n. L. adj. sanguinegens needing blood; because the organism needs blood or serum) consists of Gram-negative anaerobic or facultatively anaerobic, non-sporeforming, non-motile rodshaped cells. Colonies on chocolate or blood agar are pin- 
(AJ344093)
point and convex after 72 hours. Fastidious requiring blood or serum for growth. Catalase and oxidase negative. Lactic acid and formic acid and minor amounts of acetic acid are the end products of glucose metabolism; succinic acid may be produced. Acid but no gas is produced from glucose. Acid may or may not be produced from mannose and raffinose. Acid is not produced from L-arabinose, D-arabitol, cyclodextrin, glycogen, lactose, mannitol, maltose, melebiose, melezitose, methyl-β-Dglucopyranoside, pullulan, ribose, sorbitol, sucrose, tagatose, or trehalose. Alkaline phosphatase, acid phosphatase, arginine arylamidase, phosphoamidase, and β-glucuronidase are detected. Arginine dihydrolase, alanine arylamidase, alanine phenylalanine proline arylamidase, α-arabinosidase, chymotrypsin, cystine arylamidase, α-fucosidase, α-galactosidase, β-galactosidase, β-galactosidase-6-phosphate, α-glucosidase, β-glucosidase, glutamic acid decarboxylase, glycyl tryptophan arylamidase, pyroglutamic acid arylamidase, leucine glycin arylamidase, lipase C14, α-mannosidase, β-mannosidase, N-acetyl-β-glucosaminidase, proline arylamidase, trypsin, valine arylamidase and urease are not detected. Activity may or may not be detected for ester lipase C8, esterase C4, glutamyl glutamic acid arylamidase, glycine arylamidase, histidine arylamidase, phenyl alanine arylamidase, leucine arylamidase, serine arylamidase and tyrosine arylamidase. Indole negative and Voges-Proskauer test negative. Aesculin and hippurate are hydrolysed but not starch. Nitrate is not reduced to nitrite. Isolated from human clinical specimens (blood, amniotic fluid). Habitat is not known. The G+C content of DNA is 22-25 mol%. The type strain is CCUG 41628 T (= CIP 106906 T ).
